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possesses in addition a reality outside of our mind, of which reality we cannot fully dictate a priori the laws/'1
ANALOGIES OF SPACE WITH COLORS.
Every inquirer knows that the knowledge of an object he is investigating is materially augmented by comparing it with related objects. Quite naturally therefore Riemann looks about him for objects which offer some analogy to space. Geometric space is defined by him as a triply-extended continuous manifold, the elements of which are the points determined by every possible three co-ordinate values. He finds that "the places of sensuous objects and colors are probably the only concepts [sic] whose modes of determination form a multiply-extended manifold." To this analogy others were added by Riemann's successors and elaborated by them, but not always, I think, felicitously.2
1 Brief von Gauss an Bessel.    April 9, 1830.—The phrase, "Number is a product or creation of the mind,7; has since been  repeatedly used by mathematicians.    Unbiased psychological observation informs us, however, that the formation of the concept of number is just as much initiated by experience as the  formation  of geometric concepts.    We must at least know that virtually equivalent objects exist in multiple and unalterable  form before concepts  of  number can   originate. Experiments in counting also play an important part in the development of arithmetic.
2 When acoustic pitch, intensity, and tirribre, when chromatic tone, saturation, and luminous intensity are proposed as analogues of the three dimensions of space, few persons will be satisfied.   Timbre, like chromatic tone, is dependent on several variables.    Hence, if the analogy has any meaning whatever, several dimensions will be found to correspond to timbre and chromatic tone.